Molecular regulation of ovarian cancer cell invasion.
The molecular mechanism underlying ovarian cancer invasiveness and metastasis remains unclear. Since significant downregulation in microRNA 200 (miRNA200) family (miR200a, miR200b, and miR200c) has been reported in the invasive ovarian cancer cells, here, we used two human ovarian cancer cell lines, OVCAR3 and SKOV3, to study the molecular basis of miR200, matrix metalloproteinase 3 (MMP3) activation, and cancer invasiveness. We found that overexpression of either miR200 family member in OVCAR3 or SKOV3 cells significantly inhibited production and secretion of MMP3 and cancer invasiveness. Moreover, forced MMP3 expression abolished miR200-induced inhibition of ovarian cancer cell invasiveness, suggesting that miR200 family inhibited ovarian cell invasiveness via downregulating MMP3. Furthermore, ZEB1, a major target of miR200, was inhibited by miR200 overexpression. Forced ZEB1 expression abolished miR200-induced inhibition of ovarian cancer cell invasiveness, suggesting that ZEB1 is a direct target of miR200 for inhibiting ovarian cell invasiveness. Finally, phosphorylated SMAD3 (pSMAD3), a major partner of ZEB1, was efficiently inhibited by miR200, which could be restored by forced expression of ZEB1, but not by forced expression of MMP3, suggesting that ZEB1/pSMAD3 is signaling cascade upstream of MMP3 in this model. Taken together, our data suggest that miR200 family inhibited ovarian cancer cell invasiveness and metastasis by downregulating MMP3, possibly through ZEB1/pSMAD3.